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Question 1 (14 marks) 
 
The 60° strain Figure 1 rosette is mounted on the surface of an aluminium plate. The following readings 
are obtained from each gauge: .10220,10380,10950
666   cba   Determine the 









The composite bar shown in Figure 2 consists of a 20 mm diameter steel rod AB and 50 mm diameter 
brass end segments DA and BC. Two loads of 75 kN and another two loads of 100 kN are applied as 
shown in Figure 2. The bar is fixed to the wall at both ends.   
Determine the displacement of A with respect to B due to the applied load. (15 marks) 
Figure 2 
Figure 1 
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Question 3 (18 marks) 
 
The beam shown in Figure 3a is subjected to a load. A cross section of the beam is shown in Figure 3b. 
For the beam shown below: 
• Draw the shear and moment diagrams. (6 marks) 
• Where does the maximum bending stress occur? (1 mark) 
• Where does the maximum shear stress occur? (1 mark) 
• Find the maximum shear stress in the beam at 1.5 m from the left side of the beam. (5 marks) 
• Find the shear flow in the joint at point A (see Figure 3b) at 1.5 m from the left side of the beam.  
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The stainless steel shaft shown in Figure 4 is solid with a diameter of 15 mm. The shaft is fixed at A and 
E (A and E do not rotate). The shear modulus of elasticity, G = 75 GPa. 
 
For the torques shown, determine  
a. the values of the maximum and the minimum shear stress in the shaft and the locations where 
these occur. (8 marks) 










The bolt is in Figure 5 fixed to its support at C. A force of 80 N is applied to the bolt as shown. The 
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Determine the values of 
a. the axial (normal) force, shear force(s), torque and bending moment(s)  
at point A (4 marks) 
b. the stresses caused by the normal force, torque, shear force(s) and bending moment(s)  
at point A. (6 marks) 
c. the principal stresses at point A. (6 marks) 




Question 6 (19 marks) 
 
An aluminium beam is used to support the load w= 12 kN/m as shown in Figure 4. The solid beam is 
rectangular with a height of 200 mm and a width of 120 mm. The length of the beam L = 6 m. The 





a. Express the bending moment along the length of the beam as a function of x in terms of the 
reaction force at A. (3 marks) 
b. What is the deflection of the beam at B? (1 mark) 
c. What is the slope of the beam at B? (1 mark) 
d. Draw an exaggerated deflected shape for the beam. (2 marks) 
e. Determine the value of the slope of the beam at A (3 marks) 
f. Determine the reaction force at A (3 marks) 
g. Determine the slope and the deflection of the beam halfway between A and B (3 marks) 
h. Is this the maximum deflection of the beam? Explain your answer (3 marks) 
 
 
 
 
 
 
 
 
Figure 6 
